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Abstract of JP61 293924 

PURPOSE:To provide the titled receptor protein having the properties of novel cancer-specific antigen 
common to a wide variety of cancer cells and useful as an antigen to obtain an antibody for the 
development of novel method for the diagnosis and remedy for cancer. 

CONSTITUTION :The receptor protein of physiologically active substance (e.g. rabbit TNF, hyman 
TNF, etc.), having cytotoxic activity against L-M cell and causing hemorrahgic necrosis reaction to the 
tumor part when administered to BALB/c mouse transplanted with Meth A Sarcoma cancer cell. The 
protein has a molecular weight of 95,000+ or -10,000 (SDS-polyacrylamide electrophoresis) and forms 
a both with a physiologically active substance having a dissociation constant of 1X10<-9>-1X10<-10>. 
It can be separated by subjecting the membrane fraction of a cell sensitive to the physiological active 
substance to the purification process including the affinity chromatography using an affinity adsorbent 
produced by immobilizing said physiologically active substance on a carrier. 
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7. Stf^TNFa&^CD-fVSDVfcfttJ&L 



* 7 P*1B361-293924(8) 

(4) I13T?»HfcDNAR)tfcl i> -y D 

(5) &bti1t*<? * - rONA^t/l{ 
»ttg7T- f ;ft?C ln vltro l?l5 A Ah. ± 

oDNA It . \£--#1V***Jx4*\){F2 
-f (P. W.J. Rlgby) £ 0 X y £ K 5 > X U - ^ 
a > (S?x<<*%;i/*/Wat'A'. 113 , 2 3 
7 ( 1 9 7 7 ) ( J. Hoi. Biol. 113 . 237 
( 1 9 7 7 )) lU^t, n P^7 "C'Wfcr * . 
3 . ^ r »J * 7 7 - f." a. / $ * * & ift fi 

7©$-Jf<B±£$u::/5~*#r#*J:e>ic*i 
a. O . "Pt^il/Lft^^TNFa cDN 
At^^7i;^,<X*ttTA^ 'j-ivjfti. 

x * Vy^^tS C fcfcJ:oT»6iifc£*B 
JH-fc »J ftft ^*¥TN POT S ;KE^!|I4, 

0fnNF<2) cDNA0*£E?||J:yi*&fc*i 

8. t ^ T N F jfe-?®-* > b D V & m 
8ftb, x ? y > * 11 *--r ecui^rs^fe 

& B TV * 'J fc h T N F 0 7 5 yHE9ll«'ft«'& 
* . t hTKF«75 yffiffi^Itt. H^TN 

9. t^St- t hTNFSD-KtiDNAi 
In vitro -C « lllll/ . Stf&S9l'<?4r-CitA 

SlDNAiiiS^'5tS±i:i|Al. x fi * # « » * 
-C*tJit-tfL«!>T25S<0t h T N F & L «> * • 

10. :®J:3K0Ti|6ft4kh T,*^ it jftjft 
fUfJ 5 5107%;BIHS^ 
£ * . * titf? u i/ - >r >. * n j/ df ir ;wt-f 9 
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± 52 K ^ T # & ft * t: HMFt3-h't4 
7S;Bia*9&&**£*ft<. t M N F it 3 

c * -artst? & a . 

ft , 7n*i/j/ifa^**n1sASft-C + H#ft 

it, #&TNFfc$ ajl.* o t » ^ & ft* . 

EHfrJ&«»**v4, *rtI»XH*Htf ©TN F 
fe3-Kt5DKAA^^4TNF D N A It * 

^ cd$h t h t n f o 5R«§ ^ ftfira ^ ft 

S ft a . Hih3K>ft»At*lftl*t MNF 
DNA**|g^£ftfc nRNA**&G>gIRfcjI£ 
ftttB (fchS*®* 'J *;f*-K*fc 

* Kl CO & JR K * ft . " f £T * JU fig 91 "i* 

* 11 . ^H-*fii*t*^^f KkTNFi: 
OB*-*:*'*!*' *»*+**. <& * £ (fc ¥ ft 

fei^ttj; ^fl; ft ft , f©tt^VN5:i: 



»HBBBl-293924(9) 

DNACDffia^^UTlit hTNF|3-Kt 
iit{A?s. iEU<e^b. *ftic*-DTt§£ft 
5 oRNA*£G>gIRtflEL<fTi>ftaJ:dftI5 

S^lCittU. »61lfct hTNF DNA-y 
a%-*-E»fcfHa*fcllS«£aflJfc<f>-VtK 

U*, t hTNF8fi^&S8tL«5>ftIi:i:j: 
(It NTNFfc&acttfT**. 
± «B CD fc KS3fe©TNFXil^ft^€«RaiSft 

£**-O0J&JI8ll. >^^->3K> (ATO) 
* * v> ***** *^il + M*TNF«fiS 

TFO5'-«i:*A0, -t L"C3'S8CTAAfc 0 < 
HTAG±*b<liTGA<0$*oh3 K > fc * tf ft * 

H!4^D*«#i:J:,t*j(«h4 iRNA» 

ffl^kbT^JSal C i £/ x >J t T • 3 y 
( Escherichia coU) 3 <«T " * » tf " * 12 * 

l^SAft, ^litfKBlOl (ATCC 33694). 
C 6 0 0 K (ATCC33955) . 0 1 2 1 0 , R R I (A 
TCC 31343) , MC1061. LE 3 9 2 (ATCC 3 
3572) . J M 1 0 1 (ATCC 33876), % X 7 7 6 
{KltC 31244) ft Z jtffl M 6 ft * . 

PBR322. P&R325. pBR327. pUCS, P UC9. pK&fi (ATC 
C 37019) . pJBS (ATCC 37074). pKC7(ATCC 3708 
4) 4f (0 y 9 * $ K * ^ tt X gt. XB. i/+ a v 
4ACD.fc}ftX77-S>. Mi 3 7 7 -i^^# 
S V* 6 ft * . 

^jfi£*07a^-*--#fefllSft*. 

(lac) <d ^ n * - * - at; * <z> u v 5 % 
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/<;j/fjt-1? (B LA) * h U 7 h 7 7 > 
( T R P ) <D * O * - * - , 177-1? 
CDP L ^a*-#-**v^t*hUyh77>** 
5 f b - ^d»B»^8^^ a * - 9 - 
Tft* t a o -f a*-*-«#Ev*6ftft. 

£ S •*7*>J* ( Baclllut sub 

tills) ) (&T"tt*S" tfStt-fft) *«± 
i: * ft * £ K . BD170« (ATCC 33608) . 
B R 1 5 1 tt (ATCC 33677) . M X 1 I 2 tt (AT 
CC33712) *if#J8v>&ft. * 9 9 - t b *C &pCl 
94 (ATCC37034), pUBHO (ATCC 3701S) , pSA210 
0 (ATCC37014). pE194U Z <0 ~f * 5 K ft V* €. 
ft*. 

Jt_, ^ p 9 A 7 a.i 3 r ^7 * (CAT) 

S^coya^-^-tfB^&ftft* 

-fc 1/ is X ( Saccharoayces ceravlseae ) 0RH 
2 1 8 » (ATCC 44076). SHY 1 & (ATCC 44769). 

* ** ft o 14 fc »j £■ « ft 4 T 

*-r * i a * fc<± 2 «ja±. *^^ca4 

b , *Ot^5A»ltit*«xyKh*i'yt 

S«t*:ui;9r. KG 

»SSftT$fc$**:*M:fc h(OTNFi«»jK 
& BE* * £ o ? h ^ ? 7 ^ ^/t/Fil 

*Jfi£-ttTlf«bfc$*tfAftMttfc h T N F * 

Stta. 

a)£** 95, 000 ± 10,000 (SDS-*«7 
* FJA^T 5 K*ftfca*) 



3$ri8BS61-293924(lO) 

SHY 3 ft (ATCC 44771). D131A», 483 
Si. 8 3 0 Sfc*r#S^6ft. -tCD^^-kb 
T« YEp 13 (ATCC 3711S). YEp 6 • YRp 7 , Yip 
59(5^7^? K # ff » 6 ft ft • 
»*fe«±*:Tft»£. 7o*- * - * LTtt 

* {ADHD . hU^h77V**»a (TR 
P) /*A*^ytl'-h*t-^ (PGK) . 
fh^ P-AB (COB) • 7 0 > « 0 J§fi* 
CDt/D^-J-tffflufcftft. 

&J:<DJ:3U:bTfl;»bfci8e*ffi»#-e#K 
lettb&^£«f«3»CD^^'C^ftC«ilb&tt. 

tt£afcttttRfc*tf«£feS#©#«±**b 
<&. S<t8#Hias«feJK»i:bT. a *-» 

7 ^ - sac if * If 6 ft ft . 

1 X 1 0 - 1 x 1 0 **• 

zttfvtth. a&aattascasaaai: it 

14. Jttt. 9L« ^ £f to 

#SF*b<. 0JA.14. t K ©fi AH A*CD«kftH 
AMJ-84KNCACC 85 061801). 

fc h4^iiai(iJ«6«o^(t:iiTHP - 1 (I 

FO 5 0 0 54) ,£h&i3j&j£&$£>£ftJ913l 
KB (ATCC CCL17) , fc h A « 6 * <& 
««a»ffT-2 0 (ATCC ATB19) & 
tfMCF-7 (ATCC HTB22) , fc h * 
*« ft*CD*ftaaMB - 1 8 0 (ATCC A 

tb33) at;7 * 7.<oa»3?^a «a«>afta 

BL-M (ATCC CCLl,2)j)if^^$. 
Efc::ft&®aa®KJI«*aa* l J#^£fi^o 
-VttbfctfT'5-i'V (Subline) tf*tf6ftft 
Cftfcfc&Sftft fc<0-Ci*fcl>. X. 



-204- 



afc**T«Axaa*jiisi'?aiittft««i&#. 

» ^ RT IS -C * * . £9 A. tf , fchtD»f*3aa*CD# 
<b&&T£> *±S2M J - 8 4 1 li, 2 0%FBS 
(*r jfe?*) , 2 5 n s/mJ2CD*-<ni/Vfc£ 
^r*AX^«Jg*ST?&*DM 1 6 OAUHi 

£ m » tt *Jt Kiffftttafeaaaaaijiafc. ft 

-c * a . ttmrnmizitT y < =. * << - o a h 



»BUBG1-293924<11) 
ft * *r asfi^ti c t #r * * . 



i. cm 

it . * $ M • * fl: * K y 0 A , * <fc v ^ * i"* 
A &*</afcjtMU«/ * A**f*»*) 
* <B « . #1 & » C W * 1* . **«&tfEDTA 
(s^Uy^7^>B3»«*) * * « K ) ^ffiffl 

-D-^y3i/K«®a«fft«&fflTtttt*l#* 

tri*o. ism N«cu«6ffarsit«t*s 
»s n a *w *c&pHttsffl#6.o~8.o-e 
*&. yyupjiaa**) t it I*, t:7 

-&77Ty?*G-200, 



, -Ji << it X jy p - l 5 0 , *4 * tfJU P - 2 0 0 
6. ±fg-e#6>it«»flJ©^^^n-77-r/< 

5 a ± ib i - 6 o.x a * « -c » & n ft » a « ft 

•fe7ra-X6B ( fe77D— XCL-4B, M 
770-7.CL-6B (^l77^Vt/7tt8) , 
^W^il/A-Sm, »W *y/UA- 15m. 7 

*;nG-150, t77 r y nO-200 
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00 (fil±/W^7y Ktfcfi) ft £ Q df 'J 7 9 >j 
K»ft*, t/l/D77-fVOC- 2 0 0, 

■tt;u □ 7 r v o c - 7 o o (JBl±±<b*x*lb 

8JKttLTt*3M NaCl & S * # ffi JS tt fcl * « 
*K#JB*'6ft. t<OpHI4 3it6.0-fl,0 , e 

t77f "MS- 2 0 0 (Wl77^?l/7ft8) 
t ->W*y;i/P-150* /W*^iI/P-2 0 0 

anSSftf^tffcft*. 

0>£3l«ttttJtSa * fcfc, *Mft 



T N F(0«&&«S+*«f±y)!*SCC> 
!5# 0 T«iflL» » * ft fcttifeit & T N F G> 

* . x k x ♦ i&s*<D#jas 
m<m^x &<?)&*i\&via&mq motto 

*»lJ8<0£S»tti&*<Ba£* »*. MDP 



ftffflBa 61-293924 (12) 
<att* * * <o tr * y . 3£»*>/<*&f« 

f£tt»Rft8* £«fftttt*S8 
fcfcSv*T«a£ftfc*»*>><£Xtt*03tJB 

A 7 5? a /< > h ft 4f £ k Z. t K * »J 

»e>ftfittA*ft&^jc>NY^y K-vtfflv^a 

«E3fe (& * # jft ic «k U tl & ft 6 * o - *- A/ tt $ 
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acBstatf, * a aj i 4 z n k m * $ n -5 * 0 

*C It n . 

* *? . • * « IC n T . 3ftDNAO^& ( £ 
ttftattftfetoSAtt. tt 1: Br & * ttffi y t& 

0 * a # ( 1 ) ~ ( 4 ) k a -c £ a 1- * . 

(1) *TJV> gft£ 

(2) ft**©*** ae^ss^s^^. »Rtt 

(3) r A - • V - 7 x -f * (T, Mania t is) , -f - • 

ij y f a(E. F. Fritseh), ^ x -< * If 
yf/by 9 U. Sa»brook)» ^U^a^-^D 

V ^ (Molecular Cloning) ( a — ;u K XT*" 
U > if ;n - ^ - 9*9h'J - (Cold Spring 
Harbor Labora tory ) ipj ( 1 9 8 2 *p & S ) 

(4) P A ' 0 - (Ray ¥u) & , * y"7"K W V * > 
«f *f ^ a *J - f Method in Enzyaology) 10 1 
£ 7 t> <r i v V Zf U A (Academic Prsss) 

<#a> « 



?*fSlO{J 61-293924 (13) 

HOPS : t 'J^ij^D^v^il/dtvfil 

DHSO : *J**fU*fr?**U\: 
PFU : •?=>->? • 7^-$>^|L& 
EDTA :if l/>y7?>0BB 

sos : Kfi/^aatMjn 

BRL : -fe A ^ • U * - f- . 5 5 |* rj _ # , 

DHF : i?^f/l/*;^7 ; K 

£ ac : ^ 0 h - A 

Iris : h'J* (tKD*j/>^) 7 * y * 

XAR-5 : X & 7 ;i/ A ( ^ - A K v • ri ^ 5/ 

1XSSC : 0.1 5M*fl:th»J'>2*+ 0.015M 
fiVS&^hy^A, P H7 

2 XSSC : 0.30M«f|;th'jn+ Q.030M 

;? Jtr/fc* h y ❖ A. pH 7 

3 XSSC : 0.4 oMlftt h'j -5 A + 0.04 5M 



M>fit MJ^i, pH 7 

5 XSSC : 0.75 U^ift MJ n + 0. 075M 

^xvgft^hy^A, P H7 

6 XSSC : 0.90Mi£(fcthijn+ 0.090M 

nvBtMin. pH7 
FDSS : 5 o»ffi^yfl::#;H7i K + 

5 XDenhardt'a+ 5 X SSPE + 0 ♦ 1 SSDS 
+ 1 0 0 fit/m igS^^ftffllDNA 
SSPE : 0. 1 fi Mm<ti- b V * A + 1 0 oM V > 
Vt — JkHk* h V t A+ 1 »H EDTA f pH 
7.4 

SN : 1 A * at^t^- h 1; f> A 5 . 8 g, ft& 

T ^* $ A • 7 #*P& 2 g . 1M 
Tris - CA(pH7.5) o 0 m & h % % 
if 5 ^ > 5 m fl fettT7 7 -^«ffiS 
* 

a * £ ® , 7A3-vx7>t-;uk- 
H^'f-( fcf i> b > • # 7 • ? 5 

ntt, ^i) 1 og. aitth'j-) 



A5ei:^aT^*^'>A-77klott2 

s * * & MJft 
IPTG : AVjuXfi,***?* hfK 
X- gal : 5-^0^-4-^00-3-0^' 

TAE : O.04M Tris-fifrM(pH8 . 0) - 

0.0 0 2 M EDTA 
5X5*>>Wl/hffi« : I A 7-f 3 (Ficoll) 

I 0 0 0 ng , a y c ;i/ □ y K > 

I0 0 0 a«,&tf'*2/lfil?t7/l/;7$ 

ioooogfe*tr*s»E 
bp : aat^ 

^T^#*«2au ^ 3^^v^TLaa^:^v1^»fs 

ttfffltt. Ruff «(Ly»pho*(ine9 2 « E. Pick 
, Acadoaic Press 2 3 5 X (1980) ) 
* ^ tt (J. Iomunol. 1 26^1 2791(1 

^S4ISflttJt#L 9 2 9 ail (ATCC 
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CCL1) fc«t»ft4ill!Si4*»OtftS. f 

1 0 B «/m ft CDagfcLiS&fcigiafflifcfcrO.l 
mAfc, 9 6 ^CD£«i88J8 -< 0 □ ^ U - h 
(7D--5iK9hy-a. *B>K:iilitft.« 

TA-iy-feVi/^;i/ijfi6 < * CD S & I* . fetit 

tf. rfstlttSj mtmiB. 

1 9 6 7 *tE««#vtv^) ft At' ft. 

o * 1/ - h fit 5 % QgL&HTs ft * 37 
r-e 2 1 ft. ttMMTft. 20*4f;u 

*;U7^xfcK#m«20*A&fni*, IS ft ft B 

IT, 0.03Unv^-WO,linfl 
» it • &£]s-9fc!lItt*M!&'rft. * » * > ? U 

T'/J/- ft 0-3 6 N*«-*tt-e»ilS -to 6 6 
5 na £ £ ft © # £ ft * * - -=r y 0 • ^ 

« ^ ft . 

Xfil ( $ * *±Jt T N F CD Kff) 

<#fi 2 . 6 - 3 . 0 kt) Kift^l/Ty y 

* X ( PropAonibacterlua acnai ) [ 3 IJ ^ £ f> 
(J ^ ■ - ;< A ( Corynebaeterlua parvua ) , 
$x/l/*A#. £S) 5 OBCarXrVlU: Uttlf -r 
ft. B^#.C8fl«i!«l00Ai«xyKh 
*Uv C * fl& h 0 2 6 : B 6 £ £ CD »J # U y 

* 9 -f K • ? 7 =3 £ 8 , # ffl } ft JT» JR J£ U 

iaci o omfl au i o ouLfccD'w*y>* h 

y^AftlOitfe*. 5,0 0 0rpiT3 0^U^9 
» £ » ft ft ft * ifa«&,*:tl*$S£Z&frfift£ 
•fft. 4 OB(D***J: »J, A if T N F3 X JO 4 J)L 
&/muCDjg£fc;fr*4jiiL£*2.4 £ » £ h, ft . 

I§2 (jfaflt T N F «) 

X8lT?#fcjfii&2.4 A K 1z 5 W h 2 4 i ft 2N 
A. lE$Mffi^bfeft2garft. £ S tC 1 . 2 A 



ft. U29||«d)50%{:St^«[:^l^£ 
S # * ft 1 # tt / m A t&&h. « ** ft ;&P it 

ft* ft. «T9 7 *ft Hl*tt*te** T#l*. *CD 

#ft*cD&©ftK#<sD£a«tt* (mffi/m a 

t«Et«) ffft- ##«C^V^TfflV>ft " 1 
tt, 1 O'ffl/m A CD L 9 2 9 IS CD 5 0 

sfts-r^tf^TNFCDftftaa-rft. 

»4fl4-6uunLa£iiif^{to 

88*fctt. -LSECD^isS t ft . 

*> L 9 2 9 HAO^hHL-Miaiit^: 

*M n l 0 v / v % o 9 i/JteJfcifcrf ft-frfc-f 
-^/l/CDS-^A • aiy-tei/i/^^/ig^ft^v^ft 

:l «^^nft2ip$ncD«>^i;(c4d^nsi: 
rftcfcjtfA**. 

— *. «6*t*ti. K7*-K(Bradlor 
d)&0Att(7<J-SlwW*4-A Unal .Biochea. ) 
72^ 2 4 8 -2 5 4 1 ( 1 9 7 6 ^) ) J: U' . 
*-Tf--:fy!;7>l*»7'/U-G 2 5 0 ft 



(90.04Mh^-«ttS||« (PH7.8) ft ip 
X. 8t , O.lMUl^t KiJ^^ftttf 0.04M 
h'J^-IKBtfttS (pH7.8) "efl£lc¥aMfc 
LfeD£i£t770-ACL-6 B ( 7 7 ;i/ T J/ 7 
tt, <D * 5 A IwS&Jffl-f & . 0.04M 

hU4A ft *&0.04MhU (p 

H7.2) zm^xmih-r ft . L^aa*«i±«:35t 

0 X -> x - * V ) CDA9AH 

ttaeffiftasjfl rasasKry/i/aa ft« * 

$ . fttt»#ttPJ^aacJ:yai!aL3.5xi 
O'JUffiftEfcTft. ttSttlil BxiO'^fi/ 
m g t» $ ft . 

183 (8TN Ftt#) 

700hOSi7^a^vhU : l -e ■ * U 

1 2iS4rCDfi8 BilB/c T £ X CD V * A T K S « 

*ft. 25sa. ai/4iaa^ccDtR^ft»igu. 
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»a*5 0 0**Ri:tt*J;*K»iiit, $ ■* * 

ft *v ft . c:£l;:f§&ft*v$*iSL»li- 

♦ tt % 4> * J© ft "C * 4 . 
IS4 (T N F K£att&») 

^ — A 0 T y J**y 9 C Propionlbactarlua 
acnes ) [3 y O y- y £ A • — A ( Coryn 
e- bacterlua psrvua ] „ £ -X ;i/ 2> A & * fi } fe 

<&8&fc£3g:ft**-efc#«. 10**V£f»j&jfc 
j|(7D-'7«l(9h'J-tt. jRl) ***RPKI 
1 6 4 0 (7 D-5/f7h'J-tt, * GO ) S: * 

S ) ic^jjliu Efcfc. x » 7 ;u a (72; 

RX, * ±* X 7 A b ft * ♦ 

# ffi ) * + T2B#Mai:3fkK «- ft ft 

u->£9Jer#«L. ftft^AKjEfttcZaarliic 
^7^T4. ♦ A5-f*WJl , feLatti:#lC* 

» -r a r k ic * y . LaA**»tt*n > '<&. x 

1 7 5 0 0 <OttilCL«*tatt«« 
K ft * ft . *0ttattafcliaail*ISttiiBft 

6 *v ft \y • 

X S 6 (nRNAOHtt) 

X II 4 2: B « ft « *« ■ tc *r -c x v K h*u 
y**in«2B»BB*»t&0'& - ar a> a a n r a 



?frraoani-293924(iE) 

«a»fc2=in#tt* -#Kfc*»Hfi#c!>x;/ 

Kh*VV (AS1 0 2 6 : B 6 6 & 0 *J ;* # y 
*S/A5Yh*. r * 7 3 • # IB ) fc 1 0 * g/ m 

» fci 1- a . *yKh*f>l*liBtft*8±iii: 
L*»ii»*tt*ffl9lt7iiiBr*»«teB-re. 

afci*LaBR*wtttiB&&*t&tt. 

ulfi 5 (T N F G>£* ft) 

X S 4 ICfitfiMllK^i^xyF h * f 
> fc*Ktt«ttL-C" S) **#x> (1300 
Ci/PDofle. 7?-^t A^fc, ^B) felnCi/m 

UA'JflJfttt Laeonli, U. R. ( 1 9 7 0^) Ks 
ture (London) 2 2 7 ^ 6 8 0 - 6 8 5 1) IC (£ 

oxs d s df y r ^ y/i/y* 

y a « * . 2.5%t<t5J:^ 



+ + - # 4 +, (Chirgvin) £ CO & # (Chirg* in , J* 
H, et al. , Biocheoiatry 1 8« 5 2 9 4 l (1 
979*) ) tfi£or*7*3. UfiSXlO'll 
C#LT4mfiCD4M^7xj;i/*;fri/7*-h 
llltfcfeil. ( A M - 7 . B # » 

aa^M) i:t5i»t«. at ^is^i^i. 2. 

4g<&fc{t-fe2/'>A&fcjBU. fce>J*&ft2.5m 
2 05.7MSIkt^n. 0 . 1 M EDTA»» (p 
H 7 . 5 ) Uiit*^'J7D7-fi-yA» 
tc * * r * • 

3RQB) t((^T20t;3 0 0 0 0rpii:tl2W 
K610 «Hh (5 oK EDTA , 

c ®.» « fc 1 m. ft 0 £ a n*A/Al: l - 7 * y - 
/l/COSa («ait4 : X) TfctfiU. #JIl£0.05 
SS®2M»ath'jn2:. 2.5S«<0i# 
✓ - A* ft *D it • - 20 , CC2^MaJ;filLtR 
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ttfcOD 5 0 0 M A K 8® LT. IS j% Jt R 

AfcU, 5 0 0 pfiO2»aS<510iiHh'J^ 
EDTAfiffifftpH 7 . 4 (I»H EDTA , O.lv/vJ SDS& 

tfo.sMift'jfnHft) * m *. , 200. 

gCD#y=f<<IT> --fe/I/O-X (BRLtt. #S) 
* v A JR H , 1 « « * O J: 12 5/77-1 Ora 

ATft*. »ma»« (io iHhu^-ttttpH 

7.4, liHEDTA. 0 . 1 v/v< S D S fe tt/) 2 

m*T?8a-r*. ffi£h»co.o5^at«^Efc^ 

M^A, 2.5g«<0i5>'--K/*;ta**t-2 
8 5 * g CD BRNAfeEUfc-T*. 

(&T&a) 



Mlfl006l-293924(18) 

187 ( aR N A CD # *f X#S) 

1S6 |B]«tC LT$£fe*iiRNA 6 8 0 /* g 
& 2 5 0 A A b . 5-23Utt^3 

tt#*$>E 1 0 m * i/att$ft«B 

»tt (25 iHh'J A*ttpH 7.2, 2 iN EDTA . 
lv/^SDSH*t«) * JB V^ , ISCO 5 7 0 

4 0 0 0 0r P i, 1 2 BHIQMSt&fcfi* fc<0<& 
0 M (el 42 & (I (^ff7ya, * B ) K J: U * 

77V*5»yrfi^Pft»eiCU .RNACD 
SKI*. £fft* (ttjU**n*. ffl* 

sax, «eh. **. a«4H. 

« ft . 6 0 2H98U) k tt e • y v n *v 



fcttffL.OTSinaiflftfey. SOnifOfc 

fc*#**Barth #ft ( 7 . 5 «M S >J * -£tt P H 
7.6, B8iH«tth»;^A, l«H*ft*y. 
0 . 3 3 oHfff & * & u V A , 0 .4 1 illttfl:* Sl/V 
0 . 8 2bK«Kv > «> A , 2.4bN1« 
Bth'jn. 1 8U/mfi^ri/iJ>0, 18* 
g/ m A * h U y h -7 << J/ > £ *) «T2 

4f$HJ*Sf *. t: X 

• "C -D £ L . S^gt. J:i»<&L*fflJ&|l«iSr&traS 
tt*. «l»«Bies«JSi:*v^. L*ffl&« 

* A at -caw*-* tv*v*. 

lS7t'l#fe^I aRNA 5 a g * fl . * 
«#U) 9 Sl^tei:fi£^-I0DKA&W» 
ti. a»C¥»*tt5-f7*-fx*A4t (KB) 



« * co *tf y 7 * y ;i/ 7 s K*;i/«**aicc#« 

U, 1^^ 1 0 0 0 - 2 0 0 0bp©lB^3 3 Om 

* - 5 r * * f ;* 2 i/#f;;i/hf>xu 
9 - ■* (BRLtt. #9) *JH» a C?**S'G0[ 

7--;i/ftCDi££#$:fflv^T;*:|IB K 
-1 2 (H B 1 0 1 , ATCC 33694) JB$ 
I,. 2 0 0 Ofl0JftX6ft<t*ffft. 

1810 (***t N F 0D»£7 $ y 

a * K) At tc s d s *K y 7 ? y ;i>7 5 Ky^t** 
su^uffat^. - ffl * * ? f - - y y y 7 v 

>*x9AKj:y 5xio T #{ftcDT 

NFISlb, 3afcLTtf>180/*g!gftr*. 

C © } * 1 50pgSl%I«i»7V^r'>A 
7 5 m fl ® Jg . TPCR h y ^ S/ y 
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/W*4r**;i>tt. #S) 3 a k & SS ifl U . 37 
TC. 4B*IB-Tv#a^-M"ft. £ J& & & 3 * * 
Wb5C8 ( * # <fc * > ta*kt8«**^ 

iE»»<mit:|l8lfcTNFfij;tft«) 
h 'J ? •> > fiHb Bt ti , £ , 1r77fyU0 
2 s o* 5 A-ei&aC. attest ^. 7-/U- 

X A • t a - A V 0 (R. K. Hawick) S <&#fc (J-Bi 
ol.Ch«B. 2 5 6 1 7 9 9 0 - 7 9 9 7 K. 198 
1$) K$£T. N*HJ:yiH7y»lltfi4 

U » HP * . - <0 # * * TNF©N*aH*S<9 

Sar-Ala-$ar-Arg-Ala-Leu-Ser-Asp~Lys- 
Pro-Leu- A ls-Hls-Val-Val- Ala- Asn-Fro- 



WBWB 61-293924 (17) 

Gln-Val-Glu-Gly-Gln-Leu-Gln- 

h »; -f >s > m<tm ft o $ * © 1 ^ ** * * n * 

«i HTE<07$ fi E fll £ o . 

Glu Thr Pro Glu Glu Ala Glu Pro Ket 
Ala 

IS11 (^MDNA^a-^O^S) 
111 OT»f:TN Ffi07S </ & E 91 * 6 tt £ 
n RNA©£«EJiJH#b. 8 ft * , * 

Menu *-*r * . £ & # t& t* , j* * # s 

* . K $ $ <H. Itoetal.), S 0 y 0 
7 t/ v X U * — (Wueleic Acida Res.) , 10 
«,1 7 5 5 - 1 7 6 9 S, 1 9 8 2 *] liCJUJ 

7* yKBJJ*4 « * * ft*i28a«S0*'J 
:*DNA«:5$NU-7lc£tt. * * 1 6 , 16. 

32, 32, 3 2 aa«a** t Lx^-rtr * . 

-50 (77^7^7^, 7. <5 - ? y) fc 



0 9t/f«J7^';/i/7? K^;utt5i*ftat;, de 

7-f-fc*y*l«b, O.laKhUA-EDTA 

MJ - X , # B ) *?«t^r- ,, P-77 £ /^v 
h'J'J yHftff^tlltttT^^U. DE5 2* 
5A < 9 y h * V & . * H ) 'J * « 1" S . £ 

*?^-^«S*»0i»t»^fe*'JrfDNA 

N A tt £ E XI • «J:l/cfti:*^<*^^-^0 
£#;ty=fDNA<07a-y<B£&EJ3*:cR-f. 
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jfc^fK&I/lO iM NaH.P0 4 ©$4T K 5 0 *C 

6 o#®xkm i>i±o*>* 1.1***7*0-* 

ft, «Jl*»Ah5>X7 7- ^D^-fVif3S« 
('W * J * Ktt. *ffl> ft Jl H T . 
7-a7fl/lC(lP, &»1tt,a*. ft^-e. CCD 
fltl^iRNAi:. 5 xSSCSt^l 50m/w 
A 08ttt»(t?DNAS*O5 X y V ^ ;U h 8 
)ST?65t, 2 l$M&3! fl[&tt««L 
f:*MDNAUX10 T cpi/»K SxSS 
CSMItOo xf >A;i/hjg|J-e5 Ot, 2 B* 

4 or, 5or, eot:?jgt»%» l, . xtt?-* 
a) fc#L»3%-tt-t,«!>*. »R N A t 

*4>«<^-fyi;^-fX , f*#U=fDNAI±MJ 
T*"5t. M-JS£&4>£iiRNA2:«:ftlcMff 

fcRsalK**^***^ 9 tt4tt J: A/£#]Lii. 
I ^5^ 2 0 0 b P^^f^^L. 9 $ # # 

iscoE^J & » 6 ia tc « 

fcE#ft2rafi0£a*tt**?Jl3W«K<fcy« 
S*±jft0LftnBSffttftH£-r* 

3R2»tcjRT^<. LanMstfttftm-r. am 

I5tti:b-C^5^5 Hp BR322ft#1ff*t* 
*B^T««©JI#ftK«UTff*i. 



^RH 0361-293924(18) 

18 12 ( 3 #T N F atfi^CD 0 D - s v £f ) 

xa 9 6* *»jte»«f &*R»(2)i62x 

iJ^DNA (MJ) kUilUra*©*ttT 
^•tf-i/aV). SK/W7';*r-<*Ta4j|t4 9 

dna ( y a - 7 m j ) y a < y w 7 y *r -< 

r * $ K ft Wffi»*E8t I . 

Tag I „ R»a I . Pvu U (^f ftt,BRL*t. 3ftfl3) 
ft * n . >-^-<07-a7MC«£,T«S|l/. 

* ft ft*? ft . 



* 2 a 







OD... 












PB2-2 


14 0 0 


1.369 


3 5 


PB2-3 


8 0 0 


1.605 


<1 0 


pBZ-7 


10 6 0 


1.364 


< 1 0 


PR 9 


1 5 S 0 


1.618 


< 1 0 


PR12 


1 4. 0 0 


1.458 


1 5 


PR 1 S 


18 5 0 


1.438 


< 1 0 


PR25 


13 5 0 


1.514 


< 1 0 


PBR322 


0 


1.677 


< 1 0 



tt*'<T#*TNF&{5?-ft*tr77A£ K ft * U 

1813 ($**TN F*fi-?CD**E?!l<D» 

3*) 
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75X5 KpB 2 - 7 . # pR 1 8 £ $ W1" * 

H^t*M9*ifi ^8Jf(3) 4 4 0 l) 1 A 
S«#(3) 9 0 JC<D*fcHt* r> 
T^5X;Kt»>^ #*IS15 0*g*&*. 

-Gilbftrt)»{? #-9* (Ha*a» et al.), > y 

vK << v x>-y^^n^ — (Hethod in Enzyncl 
o«y). 55$, 4 9 0 1, 1 9 8 0 ^, 7*¥$ 
4 v 0 *t U X (Acedanlc Press) ] K (£ ^ T 

Xi 1 4 

Kpai.2 0tttt*fcJl^T*B*fi'C 
1 ac fc yat-j-HTTNFtSS^*: 
U^I^tX; K © « B ft ff * 3 • 
3* * * 1 0^^7^; KpR 1 2^1 Oi- 
y h CO Aoa I { ^- 7 -/U x ;U (B R L ) It) *C 
3 7fC2 8»fllI«ftt, 4%«rf(fJ7^y;i/7 5 

iBaaHI-e^ffc b T 7 X ^ 0 n D 7 * 

- 0 . 5 Ait #67 Ob pOTNF^fcifiifitfc-?* 
£tf B»iHX*-f hfr#-3fcBr#«T,DN 

A'J^-iiy^tii^ta. X ft * < 4 K 20 
X »: ft <s "C . * JK iS J M 1 0 3«Efe^*GiftLT 
InK IPTG&tf0 .004 % (v/v)x-ge 1 fc 3" t/ * 3£ # 
«T?«»U-C»2 0 0 <S 0 S & 3 □ 
X^6<0^««5lft*I 0 0 18^^7X5 KDN 
A ^8 1. BanHI T jHfttfeK*. 1 5 « 
Bft09il$67Obp <0BanH iBr^fe-SA^-C^S. 

(0 7*^5 K 4pUC- 8 ± t 1 *-JHL*&fllStt 
<c nEcoRI Pv« P (S6 7 0 bp«)l#J:i:B 

J: y • 7i<5^7^5KA^§«I«)»140bp 
CD K^tf&IS 5 pUC- 8 ± Oi_a_c.y a * - 



tfRfl 0361-293924 (19) 

Ky^tta*ttt*!j6 3 0 b P»(AU»f 5. 

&iiifc^^#tf^^^ x 

tf*^#';=T20L'*?-KSP*>. S ' - GATCCATGT 
CAGCTTCTCGGGCC- 3 ' 5 ' - CGAGAAGCTGACATG - 
3' fcfrftAU. *M(3)1 22JtK*,-TlS 
1 0 OpaoleCD* T * *f*Urf**l/**K<D 

</ - £ 8 T & b . OD7*il/A5: 
JB^T*abft«, * tj =f * - * 0 . 5 6 

3 0 CDA^a I -/CftS 
2*4. XfftffCD 3 7Ii:*9Tl O ax y ^ 

©T*DNA";*--fe"-ctiriecDW*fe4Tc-ei* 

SJ6 «. JKiS*7tf y-/i/jyB 

St. 2 0 a X y K (QBbbHIT 3 7r38$ra)tfl{fcL. 

4 % <D & *) 7 9 U yU 7 5. K^iHt * * to K . 

5 6 7 0 bp <Z>8r# £«&&S!jfg£fiK:J: *J EHR-f 
* . TtJHCD * 5 * 5 KpUC- 8 (P-'L/<-f*4r 
$ A ;i/ & . ^a^S^4916, $ B } 1*8 

ttB--C v lac yB^-^-. ^^DNASt; 

7 ? * 5 KpRI 7 * Jfl n T . ^jBsrt t l.ao 
UV5t7'D*-^-HTTNFSI8jS9S 

1 0 0 K 5* T ttC 1 0 m0)^7^5 KpR 1 7 1 1 

0 a x y KO Apa l ( fcf - r - tt> x ;i/ ( B R L ) 
k)T?3 7 *C 2 6f fifi 81 ft L . 4 % 4> sfC U' 7 £ U ;U 
7 $ K4^l/««*HL-C*&e 3 0 b p 0 «rf # £ * ft 

181 1 tF!I»0*^i:«koTjg3®02ja<C7 
**Ss;MJ KM*. 5 ' — AATTCATGT 

CAGCTTCTCGGGCC- 3 ' t 5 ' — CGAGAAGCTGACATG — 
3' & *«»(3)122Hfc«fl-C« 

1 0 Opaole <D±S2 2 ft CD r * U it y ^ * £ U 

ffcfflot'JyKltta. £/£&7*t fe 7 x / - 
;i/ & /5 V% T ft £fi O * $ ^^^ao7^;[/Ai2fib 
fett. ft KttfepR 1 7 fl&A£alS»<tW^ («630 
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bp) 0.5 Mt^fc-frti^ 
*a»(l)3-7J[Ktt-9-C10i=3/ h «D T« y # 
-f^4C-«fiiJ^, IS ^ It b 4> S fiJCCa, 
EJStffrx* V -Jt/ftB b. 2 Q 1 - y h (PEcoR 

iT37t3a»iHfti, 4 * otf y r * y ;u7 
5 K^ttfcfcBiK:* Utt 6 7 0 b P 0 « # * @ 

*9A3KpOP 9 5-1 Stt, 7 5 

(F. Fuller) , y->(Gen«), 109, 
42X-54X, 1 9 8 2 *) ic ft -> T n fi "f 5 . 

P0P9S-1 5(5 1 f« f EcoRI-efUft IT7I 
;-;i/|*m. £na:?rf;UAttJi$, x * y - ;u it 

I*. JtE0*n<£j*rtf*^*y:*5i0U;**K 

56 6 7 0 b P Oi^t:, T«DNA 
A &*&#C4). 2 0JCfctt-9?. 

^SlfiJMl 0 1 (ATCC 33876) & Jt £ £j& b T 
1 »HIPTG&tf 0 • 0 0 4 % ( v /v) z - r a 1 £ * 



ttRW 61-293924(20) 

:hfe(53D;-100iBd»6^9^5 KDN 
A firHfl b. EcoRl-CfflffcUfe'i: £ * 1 2 fl # . 
l«lO*!lfi 7 0 b P fcEcoRItf*** LTV**. 
* &iC»A0#rt]fcS|/<*fcfcfc±tBl 2 <B<& ^ 

9x§ Kt£ian kPati t«pr»ftb, 1.5 

4ffl»^5A5 Kfrfcafl&CDftl 28 0 b p&tf 
2e00bpOIB^^aB«*l. 1 e c U V 5 y 

£*Ejg<&StfiCfcy, C(D4fflCD79A$ K 
ttiq — lao UV5^D^-i!«, ^Jfi? 
^*i/*ij^)lif i/^f H, St; cD N A j^jE I 
< *» * * ft T ^ » E £ ft S . i# 6 ft * 

5^5 KlpTNF-1 • cUV5-l i^«t 



1115 (i;ii^S4f 4TNF0»fi) 

tt£ * 1 OOM/mi(07yei/Uv&*^r 
5LBJgifii:50mfi(f 37t;T?lffi»iU, 5 

v y n tr ;i/ 0 -d- * * # 5 0 ht'7;i/K ( v if 

^I^ &*ta&l ■ « £ * * £ SBilT b M 
K . 6B$ffl$|f&&tt&g>^ft&b. S £ & & K 
JtySttfcXft*. II 1 4 ic * i: Htfi K 
*l0.04Uh>J^-ftSai|j| (pH7.8) 5 

»»I*B X 1 0 ' * {ft / ft CD LiH&J9$§ttfc;5* 
T. 

zQmfttxmz tm&izttmL x .2 * 1 o • 
x i o T JUtt/ntT fc * . 

1816 (>A x •< (Hath A sar 

BALB/ c-*$AZ>i!&&F>3lc2x 1 O'fflfc * 
A x-< * ;J/3 - -7 (Math A sarcoD>a)*S» & ft 



t^. 7 a a. #a b tcmm v * t * 7 — 

8»k&u. jAl tt «■ afie tfitffc < AfffeifetJtf 

*«tfe0.5miOl8l 5T|9UdTNF 
Kffia*U 2 4 BSMSfc fc &®!HS*i*tC A U 

( - ) : S! ft b 

( + ) : *ftJ&4Ltta£ 

X**650*«±ICJ3A-9T«JB) 
U+) :M**ffijfettax ( 8 « S <B * ffe «p 

# a a & a x t . wma&®mtft> 

*&. K**a*a 2 0 b g c« ^s±vcj&tt l 

a±o»ttic a y w*b. *Har©£a-f a t 

a&&**t$&fibfc79 
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iz fift bb CD 






3»* 








20 B i 










2X10' 


5 


0 0 14 


s/s 












5 


5 0 0 0 


0/5 



##03 3 



111 KpHI 8, PB2-7, pB2- 

2 CD * ffi S K12 ( MC10 6 1»A(0»Ilsj(l) 
#*tt2-Cfc$ft*Jb«23a075X5 K & # 

te&-f&. ||l<lt*IHK12MC10 6 1ll 

G>:iD--&LBififtfcJ8vvT. 5 5 Onn^a^ 
***0.3Kfc**-r*ll1"«. K # £ 5 0 m 
* fc * l!) . 2 5ra40i 0a)( RbC« «ett/l 0»H 
MOPS ( P H7.0) 8 T 1/ . fc^TSOnM _Ca__ 
CI, , 1 OdK RbCi fett'O. IK HOPS (pH 6 ♦ 5 ) 
K £ & » -r * . 

fclBSfc * 3 0 # W#* b . M4>ffM ±»fe» 
£ I, , 30M CDOMSOft J: 6 0 dM CaCl, MO 
o>M RbC £ * # tf 0 . I M MOPS (pH6. 5)085 

* . &mmm* 2 0 0 * * r -3 

fc«8T*. 8 8 - 9 6 1) 

* * *> 5 * l b * * it . **v£ft0#B*s»# 

6tt«L. |t<|i:n<t#637tT*|t 

e>, 4 0 0 0 g-ci o^wa^icft^v^ ±ff& 

*»STE (O.lMttftthUn. IOiH 
h'jA-ftKSftfM (pH 7 . 8 ) 1 nM EDTA ) 0 
100mH^»rtt»L & T 1 0 raK K U X 
(pHS.O) CD*K2 0 

y:/*-A****««*fl^Tiia**»Ma 

1-5. »e»^*ttttfflc«c&jaa^^^-^^»i/ 

An25,OOOrpD30^fB4t:-e5it^ *ff*-3"CDNA 

y k . ndsottft-fe^^Aifitir*.. a ft ir 
ss4A#<&±u ft *$> -a < y * & ar, ® < 



If 61-293924 (21) 

Utffl£« % * *V 3 0 £Mft* L fc«M 44 
lC"C60fj»t-h^3y5'S:*A.* £ K . & 
6 # U «> 3 7tlCl»TS^ft5« fl <B L B J$ ifi 

**i**,<&»M&a<feL* a a* 

aaufca. Kffi«**3o** 

hu:**. 37^Tl««ltff«ti. 

^7^5 KpR18, pB2-7fcpB2-2^6-tn 

_X»2 (pfi 2 - 7 fcpR 1 8 * K D N A 0 

R8) 

Iil?»>niy7X5 KpB 2 - 7 fcpRl 8 

*9**Kfc*a***. fc n r * * ft * » JT« 

81 # * ® L . ft » L CD * . ^n^KDNA 
1 0 ■«/ m fl Oif fn^DT^ K *MM 0 • 

8 m fl io i i . I* 
1 . 5 5 r ✓ m * . xf^<i^D70'0*» 
S«li^ 6 0 0 * g/ m * « 4 . 

# $«i:<S/^ y 4 << /!/ * ft *. . 201c 

-?36*M. 4 5,0 0 Orp«<0£/k fctt 4 t± 
MK&Vt®®i*%&%T>X A k - y 9 <DAv & & 
K D N A M TJlKH*tty7X£ K 
DHA#<«, Tfc<3DNACD/<:/K 

TAEawa^atfr*. kdn a mm 

«RJtasa*ait. * £ © ft * 7 X / - A/ » M t» ft 
ffi-f*. *lt*6*»U*0.1*SDS tttf 
TAEMI* (PH8.0) t¥lfttfe/W*y 
;i/ (Biogel) A - 1 6 Ofc^t. DNAlS^a 

aSI»ft«»t*»»:0-l*SDStt 

^TAEffiffJfiTISait*. 4"flMfc£*<'-4' 
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■CftJSS*. Saift^n? KDN A*»*. 

±?e<o*&tc«ty, fit 52 p B 2 — 7 7 9X5 K D 
NAj&< 25 0 a*. PB1 8^7^3 K D N A ^ 

183 (»«pB2-7i: pRU75 X 5 K D N A CO 

Xa2-e»£*ia*fffi75X$ K D N A 4 0 M 
£|t! Vft<t&8L* fcHTM *7 

UI(iilTPitH>f- hUlfti. 5 0 0n f © 

CT. Kaniatia ) * C7nX-f-* r v7X 

7 if m 7^»T5 - #7 

i/ X #7 -tf 3> + << r v K X r- * y #7 7> 



'J*(Proe. Natl. Acad. Sci. Til), 72., 118 
4(19.74)] K(S o T - S> 0 S 9 VX 1/ - 

JE * y h C - 7 - /U x;i/(BRL)tt) fcflivi 
5 . 



#IS) Ha 61-293924 (22) 

2 5* a<0£#2fc*rikMrt:Ufcd C T F & 80 
pooled W 4 (400Cl/D9oleCD«^)« 

2.6/ifi & fifc A (dNTPfiS) 
2.5M £tt B (SOOngCDDNA, 1" 
* *> $>£st I << > if - K ) 

5 p a ttJHtt d c t p 

( 3 2 0 OCi/a.ole } 
1.3/iA dCTP (65poole. 50p»ol* 
/ H 6 d C T P ) 
11-2^ »»E (H.O) 
It 2 2 . 5 n ft 

r©2 2.6 m 2.5a J <0 £ ?S C 

(DKaaa I . DNJrff y * 9 - I ) fc iff A . 
1 5TC 6 0*h£J6S 

* * . Kfc. ^ t ! J 7 - tRNAfcluix* 
^£tSI$:2IS^fev^ Kv^tS 00a i^sjdcH 

Jfci&tttt. fl.axio'cpi/MDNAT**. 



112 T^&niffSpRl 8 t^v>T, 

*5ft 4 . JfcS&tt 7 XI O'cpa/ acDNA?^ 

IS 4 (pftl 879X5 KDNA CORaa I # 
fc») 

8 0 m«5pR1 879X5 KDNAfcfc/IK©38 
Rsa I Tflft L . 4%7^U;UT5 K 
ft K ft * . TI2CDSfttt5-01f-K<!)/<>K 

ft6 4 0 b P 3.77pg (EIft*52%) 
»175bp 1,77m (0Jfc*5O%) 
C0tt64Obp«D<f:/-tf'-KfcpRl 8 0 3' 
Br* ( P R1803' <Kl0gtt* t*A£t*tt 
1" * ) , ttl75bp«^>^-hfepR18 -ef r 
(pRl 8<53-Kfi5^) 

X K Jb R K ft \> X Rsa. I 0 ft Jb y K Pat I t Mat 
fl fefflPtrHflll/t. #450bpGD$f#3.6 
5 0 f (Hlk* 6 0 %) £ <B I* 

i±pR 1 8 CD 5 ' t&f# 



X 5 KpB2 - 7 >V - H £ 'W 7 y *r*{ Xff 7 
°-7tLTffiV^ f * d > 4 A 0 ScoB I 31 Bf 

h C 7 9 « K 7- (Blattner) 6 CO # f£ , * -f 
.x V X (Scianca) , 1 9 6 . 1 6 1 (1 9 7 7) ) 
K t h D N A X^BI L fc&f# 

[TS7^-f X*(J1anlatla at al.) f 1r;i/(Cell) 
JL5-. 6 8 7 (1 9 7 8)) * ffi A/ V ft A U A 
0 f- V * y.r - it u + n u 4A/tK^fe# 
iftffi^ ^4'79y-<DlO , fl!079-0fcA£ 
y-^>7*a. *(5*iSi:ir ("Ohvatf 

^lfX(Banton and Davis), if ^ x > A (Science) 
>^ 9 6.. 180 (1977) ) 

& $ ^ TT 4 t it m % >i n CO *>^^TNFCD 

ae*te*B»»ftB»fti»-37o-7t-«^*. 
lkJ*»ttft#'f87D-7fc/N-r7.i;y-rxu, 
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1) ^5-^8:^1X10^?-? (~ 4 X 
10 4 ^5-^/* 150nyu-M25) 

2} - KDiz;i'D--*7-Ol/*-^<iDIE*: 

C ^VKV&tf^^* (Benton and Davis), 
■» ^ X V * (Science) . 1 9 6 , 1 8 0 (1 
9 7 7 ) ^1 ) 

3) A^iJ^f-fX; 1,25X10 cp»/ m A CD 
£#tt3XS3"e»fcpB2-7*r>*- 

□ -^CDfcinK 42t, 19.5E$M 

4) 2xSSC-0.1»SDS&i^t 

- iTTtf SDS.&I^T50TCt30 n K 
i> i 2 0 

5) 8^:XAR-S, - 80r. 2 #C 0 

3 9 # ra 

± K * 0 'J - i 3/ if T? 1 2C0Stt«#tt^ft. 



»BB«B 61-293924(23) 
Bfaoafr ft** 4 9 <S0tt&»*. 

09ffl<o#fco^T±a££E*<B#ttT4fc*0 
U --v^fcfifcn, 9 flcDtttfRaaKA** 

IS6 *#&#T N F&e*0J*S&) 

« ft t hDNA«ftHt«lftn^DKA 
t^r - T r 4 ( Haniatia et ai), * /I/ (Cell), 
_L_5_, 687(19 78) ) U^tRSl^ 
1 0 , «O^^?y#77-i/ t/*aV4A/$ 

*&#l±S*#3XiI5i:**ttKra*CD&ttft 

* d > 4A/$**»i&#iafc*?-f:/?»; 
-cd^^-^&io* flo^^u*:?-^ 



$if¥&&#jS{2*&#t/2oCD/<0ry#:? 
7 - (RO-1. RG-2) ft 8> ft 4 . 

(#Tj*a) 



II 7 (t □ - v^o * h 

mm 

HG-7<o^i?7 t y*7T-t^fefflv%r, 

6 X 1 0 LB ffl^^ffi£LE 3 9 2 (fl±)fc 1 8 
^HG-3(03X 1 O'P FUfeifBit, 3 7 C 

2o#ra©jfes**. *t'?tt&nfta*tt* 3 

fCDNZ^o^fciOA, 37t, 2 3 W « # # 
ST*. fc^-C60ma©£aa;ft i ri/A*l£ffi'& 

«u»jL-c a o&ma#-r*. ft#*«*iMfc* 

**Sfca*«*K*K*ft:fMJ$A*;h*.fc 

tti s^nnaa-i-*. k»-ca<fraftti? t 

'Ja-yl/fcjfifitflO* (w/v) IC^U^C 

jn^r. 4t. 225$ra4Star4. & -e 0 ? 
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ffi£*i> (4 5 0 0 0r PB , 20B?H) 

U $ A * 1 OaU&itv >T*i/* A*#VS 0 »M 
Ml^iBU CpHS.O) *ca*fLfc«. -tft* 
*V«9***atf 2 0«n\ 5 0 Ai/m K 0.5% 
i^t i KEDTA, ^Dr-ft-1fK. SD 

(pH8.o)T?38ff -r * • i <&»fc0##tt##* fc 

C J: y • '<??'J*77-fi'HG-6fcHG-7 
T A E 

28V.15.5S9ISI 

;i/(E. M. Southern, J. Hoi. Biol.), 9 8 . 
503 (1975) $BU 
5) t/lz/Wyy^-fX: 

3 0 m a FDSS 

4 2 r 6 Bf raj 

6 ) A^r^-fX: 

pH 805» -9f# (1X1 0 'cp«/ m ft . 
#3tf3X?l4£Tgl&Lfefecr>) fc * & 

7) Svm 

2xssc-o.i9ts'Ds & A-^ r ca-c 
o,i%SDSiffiixr5oiC73o*raa 

d) R»: 



IMMfl 81-293924 (24) 

Q> D N A fcf§3. 

COi^ lCirHO-3, HG-8. HG-7 
<DDNAH*2 9 2 0 ^i, 110 0m. 81 
9 Al&fS*. * -C-^ if (Southern) a C *T 

-•xi» • s; x «r *;i/(e. a. 

Southern, J. Kol. Biol). 9 8 . 503 (1975) 
)££oT, ^TOSBftft'Ci^oOOKACD 

1 ) D N A : 

H O - 3 B25m 
HG-6 9 3 5 a g 

HG-7 6 8 5 n g- 

2) fiSB$C**#ff : 

Baa H I 1 0 * <ft . Eeo K I 1 0 * ffl . 

Ba» H I 1 0 J»ft +EcoR I 1 0 * ft , 

HinlD 1 0 *«. 

Mndn 1 Q J* (ft + EcoR I 1 0 *tt . 

pvu n io4<t 

37t 3 ^ W 
3 ) tt * 8: ft : 

XAR-S (W-^K-7>»3iTy^tt, X 
0) »80t, 2 tt® 

r. 

(#Tfca) 
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S4S 





0 O - >( 


7n-y(pR18)fc/\-f *y 




/< 0 r y 








5' 


3' 5fctfi 




HG-3 


6.7kb 


4— 


BaflH I 


- 6 


11. 2kb 


«- 




- 7 


9.2kb 


4- 


BaeiH I 


HG-3 


2.9kb 


4— 


+ 


- 6 


tt 


4- 


EcoR I 


- 7 




4— 




HG-3 


a 


4- 


EcoR I 


- 6 


a 


4- 




- 7 


it 




Hlndffl 


HG-3 


n 


4— 


+ 


- 6 




4— 


EcoR I 


- 7 


a 


4— 




HG-3 


9.7kb 


4— 


Hind HI 


- 6 


4.1kb 


4- 




- 7 


9*7kb 


4— 




HG-3 


Z.2kb 


0.9kb 


Pvu g 


- 6 


1.9kb 


O.Okb 




- 7 


2.2kb 


0.9kb i 



«- I* £ t li ffi # tfi ss << 7 y ^ -< X U fe C t £ 5t -r . 



»T3. 2 . 9 kbfl > K & 7 # □ - A iOU «fc y , 
^-r-^-TrW^ (T.Haniatis) ( ^ U * a 9 — 
d7n-->4r # 3-;i/K A? l J > if /\ — /< - ^ 
# 5 h 'J — (Molecular Clonin g , Co Id Spring Har 
bor Laboratory) ,3 7 7 (1 9 8 2 )) (O^iSI? 
#SS-f*.#L<tt* 2 . 9 kb CD '< :/ K « tt & W 

CP2.9kb0g$£ft-3EcoRI j»jgHG- 
3|(fr (Jttft. US THO-3 /EcoR [2.9k 
b (G5 # J i: « f 5 c * # n ) & . « y JU «k y 
:i>-Ji/t3il, T?3igftai* fit B 

4. :<0«):^Ut, S37air(^2¥I*&30%) 
(DHG-3 /EcoR I 2.9 kb(R# * f# * . 
lSE^^ 2 5 5 ngi: Eco R I £ J5? p U C 1 3 

□ — (J.Hessing, Methods in Enryiology), 1 
0 1 . 20(1983) ) fc , 2 . S T 4 y 



ftRfl 0361-293924(25) 

Mfctff) 

^l^3l87i;iSPt. HG-3. HG-6, 
HO - 7<0^i3y RG-2CD;<£x 

y#77-^<&*n-en&BP & r w 

*fiDtt*, PRISTS' IS/fl4RO-l# 
«fc R G - 2 £BaaH I „ EcoRl. Bgl g . Hind lH 
J: BaaH I + EcoR I <Z>*tl*tl-e&m\sTft$>1\ 

zmKQ* > K tc/w -f y $r ^ x-f a r t 

9 V 3 s (Landy) 6 CD & C /W^^sAKU^ 
(Bioche B istry), 1 3 , p. 2134 (1974) 
) K * o f » * . :OHO-3(0DNA3 3/igfe 
EcoR I (&80JJltttCcfc->?3 7 , C-e3^fUI^«-r 
*. tt 1 % ft IB A 7 # n - (£#: 

1 X T A E . 20V, 14.5B$fH|) KTtt*.& 

X 1 2 JM8 3#&LB#ifc#-C* 
CD' 5 50 nnC£in«j|fi|#0,3IC4l 5 * "C 
5 0 m fl CDtf»Ufc*J»»K 1 2 J 
M83«HO. 25ra£®10niM MOPS 
(PH7.0) -lOraM RbCl?fcv>, 2 5m H 
0.1M MOPS (pH6.5) - 5 OmM CaCl. 
- 1 0 m M RbCl* f:iSto. £ CD j©fS# 2 0 
3/i*lc, 1 On g <D±KE*S££j£& £ tf 1 0 

^ a<&7Rf8fS$:iP**. c4)ig£tt$:**r , £'C3 
o#ra#aiu, 4 2 tre o&wiraift-ra, -to 

ftfCK* *6j^t;A371Ci:trJ3PfeLBy 
nA5m^, JtJlIftl&a***ftA.. 3 7t"C 
IB* &3 » » T * . »U4«1^DX&)S^0J: 

30 ^g/m tf'>ij>i4 O ;g/ra A to 

x-gelfc-Sfc L B ^ U - h ^tt«-r 5 . W V * - 
h£*W5*S K<«iA4ftjt*BBKl 2 J 
M8 3ft©3D--tta^T?S*^. y 9 A * K 
©4VA'i3iA$iife«3iCD3a--ttW4rfta. ^ 
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OTa 61-293924 (26) 



V fcT V >J > £ 4 0 ai/jh fl Ox — gal fctt/LB 

ITU^ififi^Di-iy, 10 ISO an 

z-ix* ? v r /up o - >) 

(Hoinei)i:^W^U>r(auigley)«ffla^ C7* 
)\t>*4 # fx A (Anal. Biochea.), JJJ.. P • 193 ( 

1 9 e i ) ] - - 

# U < tt ♦ tti^ii^a a r - & 3 0 Ai/m 

*X Lfc*BBfc 2»£/m a u - A - 5 
OmMif ;U 3-^-1 OmM EDTA— 25m 
M h ij X(Tris)-HC A (pH8 . 0 ) 4) IC JBM-r « . 

.H0.2N NaOH- 1 % S D S tit *. * - # o < 
'jftftlfc®*. £«>an**20 
&V>T. 150M©3Mftttthyn (pH3. 
2) ft ft A. . 10»M-20iCi:fc'«, 1 5 # M 
&/6l,T*<DJ:?»*»*. Z ®±m\Z 9 0 Q t t 



tt«UT*S* S KDNA 

y*(Tri«) -O.lmM EDTA (pfl 8.0) 
t:ISH, EcoR ITifitt, *!II»9*iS<b<Bfc«> 
iH<t:fc*«ftItiC!>ft#W;& 

»{b: ? 5 X S KDNAHi»J:t)l8hfe* 
005#CD1*« 3*{fc0EcoRI, 3 7t, 1. 
5 ft IB 

*5&frtt:i*7rfD-*$'/i/, l xtae, 
12 0V. 2^n 

•Tfcfe*. 3 tO 8 SCO ^ a - Vli 2 . 9 kbOBffr 
* ft o T » & • 8acQl^co^n->fiD3*&- 1 
0&Jgt;^Mf Kl 2 JM8 3 (pHGE) ^ 
(ATCC 3 9 6 5 6 ) J: 6 "3 * • 
«i>T. pB2-7i:pR18HfUvl»S 



(5)^i3»Jt:^aifiKl 2©JM8 3 (pHGE) 
*ft«vi*tt*H*xa 2 t BUS »#K * o X. 1. 
89»gfl)pHGE DNA^i. 
XS10 (EcoR I^jgRG - l<0»yfO-: 

l86C^V^rt§6*v430a«0DRG - 1 feBco 

JtU. ±!2#a»f^C!)a-#tt i: 0 . 8 % (Dfttt£ 

miiPc^t, M 3 ,5kb<aft* fcft-oSrtf 

l.O#g4>EeoRI0&RG-lffX' <3.5kb) fc 
ft * . Z.0>mK t EcoR I-C3!<fcLfcpUClS&. 
Eco R I£»HG-35r# < 2 . 9 kb) 0 * »J K ± 
ISEcoR I £SBr# (3.5kb)fcJIlift&*l*xa 

f yr^? o-y©^^ >j - - v^r, 0 a - d n 

X ft 4 . a->ii>cifiKl 2 JM 



83 (pROE),8(ATCC 3 9 6 5 5 ) U 

JftPT. ^A£K12JM83(pRGE) ft & 
pB2-7cpR-18«0^b»JCfflVj5£l^tt 
xa2*X*»IC|*cafHcJ:oT. pRGE 
DNAU.7 OasnStd. 

XS1 1 (pHGE^ASKDNACOflflRftB 
»»«) 

Xa9Tl§*>*v5pHOE DNACD«ISE$# 
»*Fft* T - 7 * * X (Kaniatis) <D * C * 1^ a? 
a.?- ?n-ivif,3-;i/H * y v if >\ — 

- 9 jK 9 h U — ( Molecular Cloning, Cold Sp 
ring Harbor Laboratory ),9SJ( ( 1 9 8 2) ) 
t «fc o T ft * 4 . 

tt^Tcoa y-ca*. 

1 ) EcoR I lc££pHGE DNA0^8:18.6 
*«<&PHGE. 6 4 ffiOEcoRI , 3 7 TC 

2 c*n 

2) i^; -^tt« : it«ft 

3 ) PS£ : EcoR I^gpHGE^l M/mM 
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4) 4a«!lNIB*»cJ:atlIft: 1 mOJ: EEcoR 
i #m P H O E ♦ 

MffiB* : 5 #{fcCDPvu H . 5#&(DPvuH + 

1 0 COJRsa I . 10»ttORsaI. 4 Hi & 
0HstU . 3*{4Ava_I, 9*ffitf)PstI, 3 

7 1C, 2 B»IB 
5 ) : 2 % 7H □ - X ^ /I/ , 1 X T A E 

2 8 V* 14.5 *H 

6) xho-fe;i/n-x:7-(;i>£-^<DK*:(-f. 

M ♦ Southern, J . Mol . Biol . ) , 9£, p .5 0 3 
( 1 9 7 5 ) #&) 

7) I-a^l/^^^'J^'fX; 3 0 m * F D S 
S , 42t, 6 b»jb 

8) B-SPW^y^WX: PRISTS' £r # 

(lS4Tf 5X10 4 cpd/ui 
fl ) 4 2 -C. 14 B$ rU3 

9) ft v : 2xSSC-0.1%SDS«^Ot 

19) JS 3 @ 7 t/'W 7 U *r-f X : 7) £ H C & # 

20) Jgaa-rW^iJ^YX: p R 1 8 <£ 3 ' 

mfi) . 42t, X 5 I* Bl 

21) : 9) fcF3C£tf! 

22) : l 0 ) t m 

X«12 (pROE^^U'DNAOjdBii 
*««) 

ft k w u * « c * y x a i ot» u^prge 

n«pROE DNA^>*-hG9$jRS#&i&Ig| 

fc g 1 2 BU: a* -f . 

X»13 ( 9 If * T N F £ t h T N F it 
£*G>£&E#f0fc£) 

1S9T*§^4^MIK12 JM83 ( P H 

ge) ei:iaioir»u^asKi 2 jm 

83 (p R C £) fifepB2-7|^f-J.^ffli 



^MOff 61-293924 (27) 
-o.usDs^^rsortso^ia 

& 2 @ 

10) 8^: XAR-5 (-r-XKv>.3jr y5 > 
tfc . XB) * - 80t. 2 .ft CD # « ft . 17. 

11) % V* : 0 . 5 M fiaOH- 1 . 5 M NaCl"C 1 # IB . 
0 . 5 M h >; X (Tris) -1.5M NaCIT 1 ft 

no * 3xssc-?i#ra 

12) : ff%4JBfc 1 9 ff*IB£TftJ2lftU. ± 
12 1 0 ) fc 1« tt 3 ft? 

13) jg 2 a y w> -r ? y *v x : 7) tnt-Ait 

H) *2S/x-f^y5r-fX: p B 2-7-f>1f- 
h (Xa3-C^l^*i« , 42r, 16. 

5 e#W 

15) i*^ : 9) ijl? C ft ft 

16) ff# : 1 9 . 5 B$ra h 

±S2 1 0 ) tpsta^ 

17) k 0: 1 1 ) t n is 

18) R* : RttBffB 2 0 «« u fc'j&flti. Jb 
ElO] & m U lBf» 



K12MC,1061|Hi:pR18^t5^fi|g 
XI 2MC108 l8catt*jycfSM*ja#tiSi 
KXS 2 tXKfttCR Cftftfcft* ) . *UT. 

ftl 5 O/igOpRGE^n; K D N A 
kpHGE^X* KDNAI»«. 

pRGEtpHCE(0*«fi3f!tt7OA-^ 
;l//-t- S («axa»-Gilbert) V * * A £ (Ma xa 

■ et al.), * V y X O .X V *f ^ D - (He 
thoda in Eniynology ) f 5 5^ 4 9 0 1 (198 
0£) 7»fi ^ y U X (Jlcadenic Press)) K 

OtW2TftgLf;pR-i SO^^gB^k, 
ltft$ljipRGE<5«IE?gSifc«il/T, £ 
*¥TNF&<g*0«& (X^yvfc-<>s a v 
fe * t/ ) pRGE DNA-fVtf- 

h©«attS12ffllta^-f. & T . pRGEkp 
HO E »««E">f ftJfcK L-T, HHRttfc-ONn 
y-x0y:/*j*Wafi0ffiraE*!l z 
AiCLTt hTNFiJfi^«»i| ( x * V ;/ 
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61-293924(28) 



a ja cr) * . T©fittthTNPft3- 



TCA 
TCA 


GC7 
TCT 


TCT 
TCT 


CGG 
CGA 


GCC 
ACC 


CTG 
CCG 


AGT 
AGT 


GAC 
GAC 


AAG 
AAG 


CCT 
CCT 


CTA 
GTA 


GCC 
GCC 


CAC 
CAT 


GTA 
GTT 


GTA 
GTA 


GCA 
GCA 


AAC 
AAC 


CCG 
CCT 


CAA 
CAA 


GTG 
GCT 


GAG 
GAG 


GGC 
GGG 


CAG 
CAG 


CIC 
CTC 


CAG 
CAG 


TGG 
TGG 


CTG 
CTG 


AGC 
AAC 


CAG 
CGC 


CGT 
CGG 


GCG AAC GCC CTG CTG CGC AAC GGC 
GCC A AT GCC CTC CTG GCC AAT GGC 


ATG AAG CTC 
GTG GAG CTG 


ACG 
AGA 


GAC 
GAT 


AAC 
AAC 


CAG 
CAG 


CTG 
CTG 


GTG 
GTG 


GTG 
GTG 


CCG 
CCA 


GCC 
TCA 


GAC 
GAG 


GGG 

CAP 


CTG 

P Tft 


TAC 

T 1 P 
I A 


CTC 

P TP 


ATC 

A TP 
All* 


TAC 

TAP 


TCC 
tpt 


CAG 

C Aft 


GTT 


CTC 

CTC 


TTC 
TTC 


AGC 
AAG 


GGT 
GGC 


CAA 
CAA 


GGC 
GGC 


TGC 
TGC 


CGC 
CCC 


TCC 
TCC 


ACC 


TAC 
CAT 


GTG 
GTG 


CTC 
CTC 


CTC 
CTC 


ACT 
ACC 


CAC 
CAC 


ACT 
ACC 


GTC 
ATC 


AGC 
AGC 


CGC 
CGC 


TTC 
ATC 


GCC 
GCC 


GTC 
GTC 


TCC 
TCC 


TAC 
TAC 


CCG 
CAG 


AAC 
ACC 


AAG 
AAG 


GTC 
GTC 


AAC 
AAC 


^TC 
CTC 


CTC 
CTC 


TCT 
TCT 


GCC 
GCC 


ATC 
ATC 


AAG 
AAG 


AGC 
AGC 


CCC 
CCC 


TGC 
TGC 


CAC 
CAG 


CGG 
AGG 


GAG 
GAG 


ACC 
ACC 


CCC 
CCA 


GAG 
GAG 


GAG 
GGG 


GCT 
GCT 


GAG 
GAG 


CCC 
GCC 


ATG 
AAG 


GCC 
CCC 



ft TGG TAC GAG CCC ATC TAC CTG GGC GGC GTC 
H TGG TAT GAG CCC ATC TAT CTG GGA GGG GTC 

R TTC CAG TTG GAG AAG GGT GAC CGG CTC AGC 
H TTC CAG CTG GAG AAG GGT GAC CGA CTC AGC 

R ACC GAG GTC AAC CAG CCT GAG TAC CTG GAC 
H GCT GAG ATC AAT CGG CCC dAC TAT CTC GAC 

R CTT GCC GAG TCC GGG CAG GTC TAC TTT GGG 
H TTT GCC GAG TCT GGG CAG GTC TAC TTT GGG 

R ATC ATT. GCC CTG 
H ATC ATT GCC CTG 

tt) • ■"(*. H^TWFta-Ht 

a 2 -s a n K v i* a tt o * -? ? » a . 

18 14 (# y 3 * is JL 9 V # f* K 0><&&) 

o u^i/K^a^tr^a>*cijA^uv«jfii2o 

0r>nfc6OO* fiSft<&£J&£&H«SlTa. 

gait i pMjutffiiQf* D^^v--f^D 

A J - jvmm (85 : 15) K * 

S/h'Jf^ (DMT) « B * & I* S ♦ ^£d;1/* 



$r - y :/ n /t > - ;l/ (85; 15) * fc^-C 

DMT-S0U**K (2 0*M) S*tr\ > i/ 
f b>^^7^:^/ihDh'J7;-;i/ (60 
*M) attft£ys>Vtttt200 AftfclffljL*. 
4 51C7? 2 0 ^ IB SJES* U ftfett. HJES*fr&* 

t. tt»*y fv-c«atft»ifc. tfus;v*0 

ceo, J&£ 

rfy*#s/.3n^i/**K*«ii±te*j(t*na. 

7 0 • b * (Nuc.Ac. Res.), 1 0 1 7 3 51 
(1982) 3CD*ttHtto-CJia-ra. CCOck 

#»&*,a. 

1 ) 5' - AATTCATGTCATCTTCTCGAACCCCGAGTGACAA-3 9 

2 ) 3 f -GTACAGTAGA AGAGCTTGGGGCTCACTGTTCGG-5' 
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3 ) 5* -GCCTGTAGCCCATGTTGTAGCAAACCCTCAAGC-3 ' 

4 ) 3* - ACATCGGGTA.CA ACATCGTTTGGGAGTTCGACT-5' 
XS 1 5 (t MNFC5 litffi^Ut/Ml 

3mp 9 - HGEO098) 

y^U'pHGE (10 M s) ftEcoRI (2 
0 * ffi ) "C * ft u . i%0<fc»£7#n-*4f';i/ 

2 . 9 kb (3D 7 5 if^ V h *Q ffi 1/ 
* tt -T « . :©7^>>hliMl3nipfi77 

- ^«aaa©Ecoa i 77^>vr**^*tA-r*. 

Eco R I 75^>>h&lfA«nfcDNAI±BRL 
fc<0^§|# (a-if"7ia7;KUscr Manual) 
/ M13m p 70 D J/jf (Cloning)/' f << ¥ 
it * i/ 9 (' Didaoxy' ) i/-0^^£/V^ (Sequenci 
ni),1 9 8 0 ) tcftv^ ^vigJMl 0 3I§K 
ftfttft.. 4*4*tMl 3mp9-HGEU* 
*Z. 

I§1 6 (M13mp9-HGE-I«DNA 
£) 

Ml3mp9-HGE-l*DNAttBRLt 

» L , £ * zK * T ?# *P ** * . & 0 . 4 ra M 0 d 
ATP. d CTP. d G T P , dTTPfi^A 
TP**U:a#U. ^ U;-79^>>h (Xlenov 
frsgnent) 5*tt. T ♦ U # - * 1 0 *tt ft * tf 
Hi ngf$ (Wallace) % . * 0 • 7 0 • 

U A(Nuc.Ac.Res). 9^ 3 5 4 7 1 (19BU) 
) , BPt.1 OraMMJX-Sia ( P H7.2) . 2 

x*y-;i/ft#*8E. ft 2d A. 4. (ft 
^^15 0 M) l±4 l C?30#ra&tf&aT?3 
0 # IB , -C:/*a'<-M'4. 3MJ=**0l/5f* 
Kft^-fv-fc ItrS^^^^hfeDNAIi 
BRLitOf 5lf (a-f-7Za7^ (U»er Han 
ual)/Ml3mp7 0 D — XV f (Cloning)/ 
' X-T t* *r ('Didaoxy ' ) J/ - £ X > V V ^ <S 
equencing), 1 9 8 0 ) \t ffi -9 T . *j»SJMl03 

-*tt, YT^Iz-h Ci'x -< «x ^ -(J. 
H.Millar), X 0 X y * V ^ ■< V =1/^7 

— S^x^f'-f^A (Experiments in tfoleclar Ga 



WUBPfl 81-293924 (29) 

CD$9(# (a-^-7Ia7;KUser Manual)/ 
M13mp7 2> n -x > ^(Cloning)/' r -< t * 

* V ('Didaoxy' ) i/-0x>VV$f (Sequencing) 
, 1 9 8 0 ) Ufio T W8«n5. 

X ■ 1 4«a1Ufe*'J =f * * * i/ * £ 1/ * 
f K 4 ) 3 ' -ACATCGGGTACA ACATCGTTTGGGAGrtCGAC 

*i * . OhD>3®?'J-^-li"E3-4'' 

ni/3019* (fifl^ir;>3) , (bp 

* x 9 v v 4 ) i:»t»!il»«B«t*l/tv^. 

/V hDy3<0^«li«?^l/ A (Wallace) 6 0 * 
& -T X V A (Science) » 2 0 9 ^1 3 9 6 1 

(i 9 6 0 *) ] ic VLyy, ft <D Sa < ff 3 ♦ 

E3-4 ( 1 6 4 n * , 15 poole) . T< $r 
T - (104&) »J:tfATP (3mM) ft 8 
V* T V > B ft £ ft . »S!Ml3mp9-HGE 
(1.65/tg. 0.5 paole) U iff *. £ ft * . Sitffl 
^^Ii6 St. lOARMRt. 5#M££K* 

netica), 3-/I/K ^ ^ »j V ^ ,>_,<_ 
h 'J — (Cold Spring Harbor Laboratory) (19 
72$) 4 3 31) IC»-r.»&ft*3ax-tt* 

w P7«««iifeE 3-4 i: 5 5TC2^MO^tt 



»*«&ft* 


£9£/ft&®rt*&. 9fS2<DB?!fft 


DNA 






-e h: , r u - 


3I-E3-4 


* # ft ««-r * ♦ 


* < Ltf'J 


- * - E 3 - 




4 n n x - ft 


Ikl77 




tt S .ft * 7 


7 - i> ft * u 


- Mc * £ . 6 ft * 


7* 5 - 0 ft Y 


T y 1/ - h K 






b E 3 - 4 






-f X-tt L tf> * 






& • 7 7- 


'^DNA ftJfc# U. & 


£E?UftjB*r 


L, * Oha 


> 3 tfg^lCRHin 






. Z to J: 3 U 7 7 - 


1 "3 ft m p 


9 *H G E A 




1817 ( 


pHTNF- 


fl * c U V 5 - 2 £>» 
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bp 9-HGEA3-l®tt8£ & EcoR I "C ftf 
I-?«JfflfepBR327fcJftAL. 
* IC ? 5 X S KpHGEAS-UBl', fl ac 

UV5 t^D^e-^-i: LtTNFfc^B84'-e, 

*. z©»£#&i*»i4EKjs$*i*. 

triO/i((5^nS K p H O E A 3 - U 
1 0 *{fcCDAva I fcEcoR I (BRLfi, 3fl) T 

**iJ2i©*Ua'fjr^?^Mf K«I^ ... 
5 1 -AA7TCATGTCATCTTCTCGA ACC- 3 ' -TC 
G GGGTTCGAGAAGATGACATG- 3 ' & flft 1" 4 . ft M 
£ (R (3) 1 22X<0#fcKt£^rCD2#CD#'J 
zfjt^U^f-K (*SlOOp»ole) <D 5 ' SI & T« 



ffl L, . EcoR I -C «f fli I . B ttPEcoB I gf * fcgf 
&^7^^ KaRISt*. ItDNAOSACO* 

stl « ft LT 1.5**% T # O - 

felfo IZtt&m 1 2 8 0 bpAi;»26O0bp 
<*>«?*&* 1 ac U V5^D*-^-<0T9t: 

k ft a a -T * . 

»4#**OeDNA^iEL<«l|*n-CV^*C 
# jR « /v £ . #S*v£^5X5 K tr p H T N F 

- lacUV5-2 

pHTMF - lacUV5-24^^f 4^BI 

fc, a*0*a*J&l?if *?£ . idlftfOTNF 

Stt SJStS t . lacy D^-*-K<koT*! 

A/ n $<d i* & ^ r . 



WBIBa 61-293924(30) 

Ttfl6^5pHGEA3-l 0Ava I - EcoR I $j 

# o . s mi t I/, y -n/fta t fe». 

«R(1)3 7HG>#fcU:tt-3Tl 0*{4fflT,iJ;tf 
■ **ttx#y-;i/tt*U. 4S**sKy7*V 

jut v nnmx**m** 

Zf? AS KpOP8B-l 5tti7-7?-(F, 
Fuller) a^feC^-V (Geo«) 1 9 4 2-54 

x (i 9 8 j k j; una* e. 

P OP95-15fiDU i & EcoR I ? ft ffc U T 

ttHfcl/?flabfe'<**-0.5fi|J:» ±12© 

ft! < » feW* & . T,D N A it 

4*4. ***«}. 2 OXtCft-3?. »£ix£ 
^^^-T^BIJMI 0 1 «k (ATCC3 3 6 
76) #Xfctt 0 T 1 m M IPTGXt/O, 

0 0 4 % (v/v) x -sal&*tf*^i$J6J:fc*& 

1 00<SGDa<&3B--5:*#*. 



^tW4 

Sfti^n* KpHOEU'Jijii'l/rf^ K 
1) - 4) fcJBn*C* p H T N F.-laoU V 5 - 

uafiti. *aaa#ttt flmnczjt-r. 

i) a&aaa 
5 - i &**rr a*®#tt-c#*-r 

4. *V*T§Wfc*££3igtt&Jt;tf££*i\£ 
iiUH IPTG (MiLtfflMAtflfti^ 3 

&&&**£. * uaitfcs*. bb* 

&0.04M h y x-fcs&aae-fc ( P H 7.8) n*t 

* $§ * « 

COfiStt. 4.5 x 10'U/a* CDSttfcjfcU, it 

«tt fct 3.0 x lO'u/m-ea-* fe. 

(pH 8. 0) ? + ft 0 feOEAE - -fe 7 7 D - A 
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CL-6BC? 7 )VV V 7*fc. ^x-^V) 60*9A 

i: »**■*. o.<mm h y x-*aiiwtt<pH 8.o)r 

<MM£ft:f h V $ A £ W U * 

yaaur. #isfc4.o x io* u 

/w®fiaf«8Sfc»ft. 

7 0 y ;i/s-200(7 7 f 7 a, x$x—?>) 
0*?AicjBftiu. raai»iai:ry;^at fee 

0 x 10'U/bA, *!Stt7.S x 10*U/«<D« ft @ ft 
* tt * . 

2 ) v £ 7. 0ft # 

aafc*(*riiBiayo.2iDj»a*u, ft # & ft 

y y y >A X 10*^, f U i;>1.6Xlfl" , H)fetA/ 
«RPKI1640-10*FC$*#(HAI#i8) & * * x JU £0. 
lm « T-3*ioT ft . 3 -4 B«K¥#* 

&HAT*«fe-CX»-r ft t • 7 B < O *CD 

?x;ut»w y y K-"*»a«>4* tfn& 
2-3««*ictt«tf4*x^"e^-<^y k-v 

IllO.lniiL K£SttttftJC#BI£«*w 

T n ft 9 S^7/^D^l/-hOs^rti;An 
T , MTlslB»ff ft. 0.1*<D2i'lfii«l 

7;i>7*:/**t>4«*«#'CRi»tfc. ^ ;u * 

$£S)(&10000f&:fr&«& 0. 1 m & / Q x A*tiQ*>. 

*m-eiBs)iB*Bl"ft. o.i9&^^iL»7;i/^ 
o-7x-l/>^7^>. 7Atfi&Bft*sft#, i 

On! 0.1M^s>|l. 10mfl0.2My>St 
7fc£-*hy$A)&0.1 omJtt/^xVUiD^ft. 



ftR3 0361-293924 (31) 

3) 

3a«KWT*x*8u. a* a fc at 

Sift' IF if b . -r-^/l/tOi^TA • X y -fe y > 

(keh)lc$jS£*. »lfflfc#3e«&» ft . 

£ Qttmm £ * Q 7s $ x a - v«fiS (P,/X63-Ag8 
UI)**ft* ftBEM-C 3 Hft*b, »3Sftti:*xa 
-v«Bffl&4 : lt«|*l;TJ4 {800rp»15£) 

T ft . »6nfttt©ic44%j«yx^u>4ry3 

-;u2000/MEMft « 2mftfr|ft+tCftjL. 3 7 X S 

7fc#-oi£MB/fctf&tf>-3 < uates-tfr-cttAia 

* £ & 3 - ft V> "C MEM 1 m £ 2fB *. T * <o < U 

Ult 1 0 m I, (600r P .,5#) * . 

tt« & • _1_0 % V i/S&t&Skm (FCS) ■StfnXS 
x • - 0 • ji * y 7 • W>^y^7"a-h 
(RPMI) 1640Jg*ft ;xn-7Mi:l,t7X10 l 
IS/mSC^d 9 6^v^ ^ 

U-hlCl^xStrftfeyO. lra**t*-3tfft. 
1 B4ft. HAT( fc * * i> V1X10" 4 M. 75/ 

3 O#$492n»0!g#£*ag;£L. 
(O^iEt ft £ x ft . 

&#tt#UT. 31t'tt{fc8ttfcjR*Hybrid Call 
Line HIV3FG>i>0->&*#ft. 

£ft&<D«BBl** 1 0 %FCS* ^RPMI-1640«fiS 
n-C*SI trtt^C t , HB^&ilO. 15% FCS 
2fcl*l 096 *J **}\» 7s JU K fc * * * ft fiPWI 

-i640*«*-e«*f-y*rtk:jS]Kl-ft. 

5) /W y y K-7«Ol*ft 
±T'$#6*ift'W:/y K - t ffl JB l xi o * « 
Sr. tb & * & a!) 0 . 2 m A CD ^ y ^ v (2,6, 10» 
14-7 t N5>f'yu^v^7 s ^>)&ajert^!SI:^U 

t o fcBALB/c-7 ^^coaart^aaTftitic 

J: y ■ * ft * ff «s -5 . 10aa3-5mfl/ECD 
Jtt * * 8 % + ft . 

± IEII * 0 1 Om t i:aS7>T-^ 
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g 4fliL< 3 5 *ttftr). 4 r T - % * # -f * . iC 

tfSftUTS^ fcDEAE- ^ 7 7 D - *cl-6B( 7 

Wa»atS»Ufea. 0.2K Naca fcStfO.Ol 
H'J >Btt»«(pH8.0)T»dl"r * . & x ) y 9 'J/U 

khiv3f^ j o a — ^ *t * l 

7) y 0 a ;u*t#co-*:7£ ^ 

0 * a <7>#& & ft b 

K V > (Hudson) $ 3ff":/ 9 2> 9 4 * >\> 4 U J D 
— (Practical I nounology ) * , ^ 7 y i"? i ^1/ 
*^i>f-f y >r - U s > X(Blac 

kveil Scientific Publico tion s) ( lA76)107-i 1 5 
X £ US it LTft i)^T, "7 ^ AlfGt .I«Gt ,Xg 
G, b C^-fiV T ^ (Miles) fc, TltS ) ft ffi n • 

8) * o-t;^^:J;iS[^«te^K 



If BIOB 61-293924 (82) 

l)Tft&ft*$£&ft&&£GD*IS2*gttfcio 

*fe«0.OSft«f?9 6^7>r^D^U-h 
3 7T:t?1»1BI«i*T. 10'fl/m 

*y*n-:r;u£#fcjn]jt*v^a(A)fc*y;? 
o-*;i>tt#a*fcto*fcv>&eKB)fc*7*e>. 

9) * y * n -*/u«#04r« * JB« 

x«>i-r>) fcJS^, ^ ^ a - ;i/ # # cd 
««A&a!ft-r«. * * y - • 7 > 7 * ? *r b 



til, X ^ x — t > ) ftjgt'-r. 7^x— (Aodeh) 
6 0>#iS C* -f * -V - (Nature) , 219(1 980) 66) K 

HUH. HIV 3 F * y * n fr&ftmm. 
6.4~6.7-C&*. 

(j^T^a) 



##0!6 (t KTNFfl) l,, IIffi) 

W 3 "Cf* ft n * t KTNF (5.87xiO T U/2 

sbt/b a)60a flfco.ix^^ia^hysA&affia 

CpH8,4)20 p A * fcttT b fe4i CD & , & 6 

<"v*-KH (r^-^-^Aft, £s, 4,oooci/ 

■ ■ol) 5bc10> Ao tt . &a-e2B$ 

R0 JK £ £ •* . lM^yi/vfclOAtJBllpA.TStf 
fc # it £ it 3 . a & * 12 ft 5 ax y 

>B*a*8KpH7,OT¥ffittUfc*77xy? 
^O-25(77^7J/7^^0i-y^) (8a 
0. l^l.OaXl^El Oa) tC^WL/tlfi 
fcft&i*. 11 » IIHl: hTNF®# 1 » * fc-Wft. 

£&J^lfcMtttt®B£lcJ; V Jlslfftt ft 

tt « . »ftn^#ia*ojt»ttiti4o ci/oDoi 

t? A * . 

a) 

hUi/;t/««itir77Q-^4B (Tresyl act 
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ivated Sapharosa 4B) ( 7 7 & 1 f 7 & 81 , A £ 
x - r >) 5 g&lroM<BHCftCfBi?9S-ttak 
# 2 0 b ft tc & iW T * . rftfc***?**'*- 
ltC»b7^t*b-^'C»3IL4A^ 1*11 HC1 
1 NeKC0,-0.5H K 

aCl, pH8.0(*yy«J V^><y 7 7 -)200>fi7?a 
»ti. C tn y ^ fc50o ft (0 5S^f- a -7 K # U , 
2.5nr/B 4 O T N F tito* y ^ 'J » 7 7 

-20b a tin*.. 41c i6«ni. K^icjatnx 

JS # T & , £(BfBlf8ft$:#?*7-r't'*- , r 
^81/, 4 6 1:. 20b £ O * v -? y > ^ y 7 t 

#0.3ns/a ft T * . £ 0 8* S & & 2 ffif £ # «? 
$ *v X ^ & CO * i&tt OTNFA^Jtf 

9.0fcJB»UT4r^4H»Ha**fcJ|kd U T* 
V 4 )\r 9 - ifC^lt, 0.1M N«HCO,-Na t C0, , pH 

3-c»£fta£2i*sf£&5C (t htnf) , 

£^C5 « J 0 D — ?-;Uft#H IV 3 F , 4?*tf. * 
-V * h * # << 7 J 

^ i . *ft*>t>. 

o # nu a £ u , aat s^aeiBbfe^. » j > « 

K£3l$S&feX2 x 10 4 U/mfl , 200 a ft £ ft 

**I«G«fMW3F(40*«S*tt«fc, U > HI » » * 
n?a*f L fctt£tt8A. M 8 nr* Jt/m ft ) 



?fmin3 61-293924(33) 

8.5 50a A y 7 7 - pH 4.0 50o ft 

■eaitc*»ft3®»yigufe. > k a w £ s 

8 

L - M Jffifi (ATCC CCLK2) fcL-RH8(5 0 
T N F Kiftttf) L «Mafflfi3R©fi5fla«) 
ft *il**l4 x ft$tf&$a#S8fclBft 

f^yJ/aMfi/l/tAh, - Ift £ * t • L - 

l*4St4ili ; 4«*t»TNFit»2|f 

^UTSOJUCTNFIcWttfef t4L-R 

L-Rttt8fili50IU TNF 
icHtt"C*aJI**tt»«.- ttJC»ttL-M*B»fc 



AftSiTn^ijv) 2 0 £ M ft » 

U*ySCDAEC«3t (3 - 7 i ; - 9 - if il/ 

0 ^ JR £ t£ 1 A7h*i"jvi:J!«*j6ft4ft 

-tf v ^ vca a u r atstitttm tr ft 

&gL£*CD ^ICSl0(b)) 

1 QS(c))k*f Jfttft 1 0(d)) k -CftAKlcllttB 
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L-R&&cttl£fcA^#£t*^Ci:jtfjb*ft. 

aftli±KfcnB®:!rttrftffft6tff ft* . B 

t hJ£J&6*iE#2£*fcISKliL-R0l8fci5 

ft v> . 
9 

5 x 10 v flO L - MMJKtb JBTAifel»tt (0.05H* 
* 0.15M£<fc* h »; $ A , -laMaft V if * i/ * 
A ft A ;i/t/ 4A*8*ft»KftlX*B 

sat. 450 s. s#ra. <t-caifrj»at * c t 

lc*y&»L&ft. tt&tt»C0.02»*9B. 0.2. 

fe tH7fca<t^ s u f> a -e ph 10.2KSHS t fct»co] 

20n> tf iCffflfc-T ft . Zftft -201C-C3JIS t fc^. 
37rT?»*+ft;i*<*»BjJI)ft3iaaySb. 
It^JI/h^VZy ^tt(^B)«!)W- 2 2 5 R g 

z ft ft y >B8» tt 5 o o * a -e 2 0ft* (12.00 
og. 2#«, ££-cfc/i>#i5l) tt. 

£ H a ilk u & & . * y 7 y /1/ 7 s k 10 * ft * * 

s d s-rffyr ^ y K 

frfc}. y;vft<s»u, 3^^x-0 B atAR; 

^K(^"^h7^, S XB)tJI^ 

T*-h7^*iT57^-ft15*5. *i * ft » 2 
El K jfc T . 82@ki*;^r(e)ttt hTNF«SJ 
2raU*<ofc<0<3*3&ft35<l/, (b)ttfcSTNFft 

5 t: # * 9 , S ^^>&*ic^v K 3B^ IS O 6 ft ft . 
C ft <fc tj 9,53Jfflg»^^^'t hT 

NF;c*yyvB<tSftft£i:tf;b*ft. 

• *« 1 0 C 0 D * U > 2 (Cross-link) 8 £ 

*ftL-Mj®sa, m j - 8 4 1 mm&M*t®* u 

1 x IQ'm CD L - i: M J - 8 4 X «A ft 



fcflBBO 61-293924 (34) 
tft. cftfc0.sM*oa**Bi60B« feiajLr * 

Utycd)fc«BBafc»£t5. £CD3»«ft 2 
45Og-ClO£Ha<b0Bb?f9&ftftJbB*3 & 
ic 21c -e 12,000* 3oaiafc<>£tt1-ft . tofttt 

fty:/BaBtt2.5»AlcBBL«:ft. 35 a » 
fc#tH;vBfl*tt 3»4 CD±fc*JI It * 2TZ-C 

24,ooo s . mias^aa-r ft . ^cdbjumbk 
a^^ftftata^ftyvaBsrB «oo* a 

100.000 *, 10#RJ2r "CBIAt ft . » 
fcftft ftStt&S* 0 T&ft • C ft £ 102 h (J h > 
X-100 *880.5* A ft id*. £?££15g»M;&B 
t fell y VBflS*BC200 B N ^^^B»«(pH 7.4) 
, 0.6*«Ltt* h */ * A, I0JS^ S/BJBifc; 30»M 
&fl;T>;tfva»&fcftt,e!>) 4 * fi ft ft) *. ft . £ 
ft££*|«3-e*$e>ftftfc h T N F (2 z 10' U/i 

A)*fc«o.nf*5^>ft**Tr«y>Ba«B 
ft25^«ftiin^, z % it y -* % ? - 7 7 ; y ~s h 

'J^Bt(77-^Ufta, > 5 ( 000 C1/obo1) 

«ft-rftaBft»«M(o.05N^ era. 0. ish« it: 

yi/i/^A^^^ft^JfilftlMTKBfb^hy^ATp 
H7.2K Bfi L <0) 4 0 d A K ffll » U , 4 TC . 4 

6 o s a e5£ma<fr#a*££fcicjcytib»u,. 

Htt£B(0.02fl* * a. O . 2iH EDTA(x? U V 
^75VBHBB«)fr6*ftB«ftl3l*Bfl:*-|* 
y $ A-CpH10.2K WB L fcfc 0} 2 0 ■ 4 ^iBSSi- 

ft. cftft-2orr«au, 37t:T?3B»-rft 

C i: (&&B&) ft 3 @&ig L • X^^;(/K?V- 
y 0 4t(3£B) 0) W- 2 2 5Raa#»«»»-C4 

o - 5 o y s -c i #faffl*ift ja^-r ft . zti\c 

0*SM^ ^H*»»l 6 OiA ftin^r<fc<ffi^u 

^Iffiisa ft ft . cco9»»ft2r, 4 6 0 t 
■eio^raa&^jKUTft&ftftjiWfts st2t 

T. 12,000 g 3 0 ft . * Attn ft 

•;>BBfff«2.5Dau:jffNau^^k. 3 5 % i/ a 
»ft*tf y >tta»& 3» J3 ^)±^«ji it, 2 
r-cz4,ooos, lBfP^a^^B^ft. 
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KfflfSL. 2 TC. 100 f 0ODg T 1 0 »IB«ilifr1- 

j>fc*iic.*iOp«*?**.r*iicio% h 

V h > (Triton) X-100*#« 1 * fl £ iO * . £ & 
I I3(}8 t h TNF (140 Ci/ii nol, 1.4 mCi/n fl ) 

*5o^fl2fnA."C4r-c?i*ra#M-r*. c fit 

HtktokX. 12. 000 « , 2£W. SaTfc/fcL 

^i^>';i/^/M-h(DS S ) « ( D S S fc 
f K(DMS O ) ic 8 # U l 0 

OiH»«*iJVl«M?l O0«tt«(bft* 

o)2ooausiA"c, * 1,e . l i*Ms** 

(12,500 *. 2£U. SaTia^^tt) U"C. *3 
ttttfc S D S * *SDS£J:tJ!4 
0%i/»«3flci3#>Sn6fc**>©)4 On A fr 2>fl * 

#<ffi*«iii(#)&fi.a*)iafl#K***niS 

* v £■£#&( o . i % ^t»7/i/r5 v-£*r*f 

t MN F (1 4 0 Ci/naol) i^t/0.196^7f 
>#*';vK«tf^3SAS*S Op a S * ✓ W 

anh hTNF^^t^o.ijj-tf^^^^^y >aa 
»±a^jg*^5 o m ninia-T3CK:4T:-ciB3igi 

* ■ r * . dnti^^s/aaAM^ar-f-y-w/ 

0 . 5H0NaOH£ 4 0 O fi i ft A "C 3 7 r "C 3 
0»Nttltd:hlcJ:»J«]K«;K>«4; * <& 



KMW 61-293924 (35) 

<fctt/SDS-rffiJ7^ fj^75 K ? (S y il/ « 

-On«tAR:?<f;UA(<<-.* hTi/-3^y^tfc. 

* ■ ) tS^T*-h?^*??7-f-tg<Bj, 

L-Mfc&icov>T*<Ol&*fc*3@k:j5<-r. 8 
3HJ:UPJ9 6rt»fc«fc}K#**3.5;&<&fc>T 
N F 0 r( :/ K CD {& tC fc MNFi:S?^;^)J! 

«> & ft a . yKa£*>/<£w#*i: 

It 9 . 57?** £ ;*a*a&*t. £*fl2CD# 

J - 84 lMRfc^"?%L-MfljftfcHff0Hr 

* fl 6 *v * . 

#*h i i ( n, iait hTNFti^a 

'itVLTlUjt 7^Jr-< (Binding Assay)) 

&&{NCACC 

85061501) ft Cft S x 10' fl|« L-MfiBJfS 
-4t«.*H)l«ft+K, MJ-84iaiSli20 

t 1 MMICfe*j:3tC;M 

#«!lk:toiLfcfcSTNF<t>a«4:Jff|&£tt 
£LA:fcHTNFC!>a*<GB8&fcjg4JBI (L - 
M«lfc)#J:tf*6H<MJ-84 1 if 9 

7KLT5t*. eft 6 c&*a**6##ttj8£ tco 
i<t^*t?f t-K'^ny h (Scatchard plot) 
JH*f * * v * -V - K » fi*-, (Scatchard.G.) . 
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1* 660~672X 1949*) t & * & « 5 0 ( L - 
Ml^Jfc^KIEtMJ -8 4 llfflffijfc^ 

L - M|Efi0DS$j V^d? »tt 4.06 
x lOVceUr, »»«fttt 1.56 x 10" lfl H "C & 
5.-*. MJ-84 1JBA®£**:"<*ftl* 
6.20 x lOVcellT. Rjfc&Jfttt 1-61 x 
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- (Costar®) ( 3**-&. *B)]fc«^T 

i/*-U^fclitfL,fcL-M$fflfi&3 X 1 
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nT?pH7.2ta«lf;^) 40mikll8 
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ra a # 1" * . »i>t:«)I^Uvh'J:v 
(7 5 a >tt* die 9, ^fiUZiyH -CiS^I 



Ltlrai UU^^O.l 5M Na 
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%^i/v-4fa^y>&-S'^o.i yvat^hy 
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—231- 



eiv^ l "rtJtat^TNF (140Ci/naiol r 1.4aCi 
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>*ya-;i/**tf0.1MNiJ*tt»aBK ( 

PH7.4) Z 0* 2 * 0 7 4 JU2 

- * 81 £ T * . * <0 ** * . #«WfchTNFfc8* 
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